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provodnykh i kanalizatsionnykh sooruzheniiakh. Moskva, Izd-vo M-va 
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‘TITLE: One automatic control system in which output parameters are controlled on 
the basis of indirect measurements 


fo - 
“'SOURCE: Avtomatika i telemekhanika, no. 12, 
1966, 16-28 on 


[TOPIC TAGS: automatic control system, automatic 


‘control R and D, gyroscope , GYROSCOPE SYSTEM 
LAO raya TLE Con he EQUIV NES 3 
ABSTRACT. The dynamics of a spherical gyro 
‘acting a6 an automatic control system that is 
‘sensitive to random disturbances is considered. A | 
‘spherical rotor (see figure) placed in a spherical 
‘supporting cup is spun by the stator magnetic field 
(induction motor principle). Ata certain speed, 
‘the rotor will float in the cup; the latter is fastened 
to the internal gimbal. Precision servos continu- 


‘ously align the external and internal gimbal axes 
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with the axes perpendicular to the sphere rotation axis. A delay in the alignment 
‘process manifests itself as a drift. ‘The drift may be caused by dynamic errors in the 
real servos and by disturbances acting directly on the sphere. The optindization 
icriterion is connected with characteristics of the drift: the control of the gyro servo 
‘system is optimal when the mean-square drift is minimal. Measurable relative 
angles between the sphere and the internal gimbal serve as control inputs. By using 
Lagrange ‘equations of the second kind, a mathematical model of the above system 1 is 
_ set up; optimal control laws of a two-channel system are described in terms of 
matrices and integral equations, and a block diagram of the gyro control system is © 
Worked out. The case of a singie-channel system is also considered. ‘The author 
\yishes to thank A. Yu. Ishlinskiy and ¥. S. Pugachev for their valuable advice in 
earzving out this work."" Orig. art. has: 5 figures and 95 formulas. 
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TITLE: An Recident ‘at Work on a Switched-Off Tis of a Double- ~ 
Circuit 220 kw Electro-Transmission : 


PERIODICAL: Energetik, 1959, Nr. 10, pp. 30-31, (USSR) 


ABSTRACT: Most accidents are a result of violation of the pres- 

. cribed safety reguiations. Many cases of such violations 
take place. particularly - when operating electrical instal ~ 
lations, Thus, in 1958, 54% of heavy accidents happened 
as a consequence of a number of workers being struck by © 
an electric current. -As.an example, an.accident that. a 
occurred when doing repair work on an air electro-trans- -— 
mission line, is. given. For the purposes of répair,; one - 
line of a double-circuit 220 kw electro-transmission was: 
switched-off; at the substations it was not grounded. A — 
repair brigade consisting of an electrical fitter IV 
group - the superintendant of work-and two fitters of the 
at and I group, who had to do the work, was previously 
instructed by its chief. to vrovide the protective: groun- 
dings, The superintendant climbed the support and began 
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An Aceitdent. at Work on a Switched- off Line ofa Double-Circuit 
220. kw Electro- Transmission 


to disconnect the line, without having it grounded. He - 
was instantly killed by the current induced from the 

-other working line. After the accident, the measurements 
disclosed that the tension between the phase and the , 
ground was 0.9-1 kw when the switched- off line was 
grounded, and.6 kw when it was not grounded . 
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"Breakdown of a Hydrogenerator of the 'Elektrosil! 
Works," G. A. Rotinov, Engr, 1 p 


"Bek Stents" No 4 


Deecribes damage to 15,600 kva, 
‘which caught fire after short-ci 
reactive feeder, 
down was due to in 
Steel on the 
found on anoth 


6.3 kw generator 
reuit on non- ~ 
adequate bracing of the active: 
stator frame (same condition was as 
er generator of same type). Pointe 


FDD ° 


55/hor38 
. Apr 4g 


(to gross violation of "Rules for Commercial. 
Operation" in addition to above defect, 


55/49938 


2 cage ag 2 


Gives details of damage, Bredk- - 


CIA-RDP86-00513R001445510002-9" 


APPROVED FOR RELEASE: 07/19/2001 


CIA-RDP86-00513R001445510002-9 


"APPROVED FOR RELEASE: 07/19/2001 


aire tre pe ere sees 
hee pt eee ee ee 
Eee eT 


Also iw U-lerg 
53 Tan 1952 

; avd "Wik ¢ tele jolaiind #4 ekcinado, time 
required for stabiliention of the pec the 
casing (tarifan | (H’] and {I’ re rAiglapa 


ae itis . expressed by. += 
cma > 


SIDS CISTI TA UR AD 


eee Tudesherol Pais 


at TALLURGICAL t LiferaTuae E CLASSIFICATION ; Se he tesa 


1 vjaw aecuie’ 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510002-9" 


Ly. M we Oe. pat 


"? 


PREP TEL pO FOCREMEDS att 


TNs wadetian fey ern potential of ivtine 


Rotinyan and I. 1. Appenin. 


J.Gen. Chem (U3 SOR 


10, 1524-5(104); cf. C. A. 34, O40!.—The object of the 


Alsa we ‘Y-ie10, 
Avae 1962, - 


expts. was to det. why the ovir 
af the system fy U7, investigated 
INDE 2 ate Consistently nore cloetrapet hy appros feo 
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24) * were measured with an accuracy ot 20d ny 
pthe initial conens. of I, and KU tnomolsct. and the ob- 


lation-reduction potentials 
ty Rusanova (C. A. 33, 


tained -HEp in mv. tat 25°) are, resp.2 S.A wo 
PINS NWO Vand eT Ss: 3.08 Ke AT ree Vand 
- aS Tot ee ER Wd} waned AE ames 
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SK 1 hand OSOLE fe is conelinfed that the results 
of Rasaneva ure crroncevus, prohably owing to some Syste- 


matic error in the measurements. 


Five references. 
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: tentials. A. L : 2 

saan Doklady . tanen Naxk ~redaction poieat 46, 65-70 2 
aa ear vend. wad, sci, U.R.S.S. 55. 46, 60-3 (1945) - atin ted : 
(in Engtish).—G: 5 are ‘Presented showin; 


tg. Th(S0.) (oi2s X 107* to 6.250 X 1078, 
. THSO, (0. <1 
1 iso 
» Seeorade cra armor ai okey ny ae a : 
when Cro Cu at the Pt 2 


During the first 
electrode surface dE /ét plotted 
« eiimic sales 20 se aie 


somewhat, probably 
~ activity of different’ electrodes. (cf. C.A. 34, 57238*), 
During the final stag: of equil. SE Et when 
bias > Cu at the electrode, the reaction was, resp., 
first order or second order with respect to adsorbed H. 

depending on whether the electrode had less or greater 
* catalytic activity. The less-active electrode catalyzed 
aoe of the ede stages of the reaction involving ai- 
: The more ‘active electrode catal irect 

rection ‘of ne to toTlt by 2 atoms of Stoker! H, 

J. We Derry, 
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Sane 1H12(146) Gin Rusdan); | cf. 0, 124, 25, 


Oe. -W Reproducible potential-time curves normal equil. potential 
v., its variation between Q and 25%, Fy = 1.152 + 0.024 


f, H,80, 9.174 A) could be obtained ¢, between 25 and 35°, the temp. coeff, is 0.0021) v. Alegree, 
Pt-foil electrode higher that for the aitrates (0.0015 v./degree). (4) Kinctic 


“APH, 
in the TH?’ °/ TLS systers (e.g. ThISOUs 2.5) xX 107° MM, 


150, 6.25 X07 3 
after repeated ‘training’ lof ¢ 
“ (cousisting of alternating saucers) 
Fin HSU. (80 ma. for 20 min. r 
F lation-reduction syste), the better the higher the concn. 
Tin The? * and the fess the expowire of the electrode to air 
Hetween expts. -Abnermal rates of establishment of the 
vquil, potential occurred either dic to pasdvation, mant- 
feasting itelf is au induction pertiad at around Hiv, 
SU and removable by thureugh rinsing, oF due to activation 
by O, especially by anodic polarization or immersion in 
HNO, or. CrO3~. he el 
euppreascs both passivation and activation; a 
Pt, the cate of establishinent of the potential is practicatly 
tina flected by stirring of the sol. (2) At const. (TLSO,] = 
312g & 1078 Mand const. UHLSO = O17, the period 
Seat establishment of the equit. potenti: nereascd) wit 
+ decreasing [Tht Oa) J, exaniple 6.25 X 1-8 2 IRN XC 107% 
0.625 x tach = 24, 2 min, and 1.4, 2.9, 7.3 
min, with Pt UE and 0.05 mn thick, resp. On the 
“anther hand, 100-fold variation of [TISO,] at const. (The 
(S0)),) bad uo effect oar, On ditn,, at const. TH? 67 TT? ~ 
and const. acidity, the variation of r i> detd. solely by 
{TH(SO),}, ceample, Pt 0.1L mn, thick, initial {T1.(S0.),] 
1X 1078 M, (THSO 0.25 X 1078, dita. §:1, 1:8, 1:32, 
te o £9048, min. (at 1180, 0.174 M). With increa~ - 
ing. acidity, the reaction is slowed down, faster than line- © 
arly. Rising temp. accelerates it: lincarly, 
CU moi i . iA x 10 
ebom ce a 
tehons a 


ala dope 


with trained. 


aed 27 Owe Sat 
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ve cathodic polarizations curves (pitential against time) are of two types, 
) and immersions in the uxi- starting with a steeply rising lincar portion up to abvat 
$0.9 y. coinciding with beginning adsorption of O; this 
is fallowed, in curves of the first type, observed with the 
thinner Pt foils (0.03 nun), by a less steep linear branch © 


di 
to [TIE }s. the second type of curve (0.1L inn. thick Pr) 


has a ee eshte to the tine axis. 
i ee 88 . rma : ; however, eve i 
Training’? of the electrode evidently ip. a foil, ada all other eanditvons tear piety 
from series to series; hence, the differences of rate 
found with various thicknesses of Pt are not due to dif- 
fusion of H but to differences in the surface condition, : 
- (8) The rate-sletg. step is most probably the removal of 
adsorbed H by TI" ** + 2H —= THY + 2H. 
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both 
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(5) Empirically, 


N. T. 


140s SE- 87,572 


CIA-RDP86-00513R001445510002-9" 


UREPROVED FOR RELEASE: teh cle econ Sih dated Oe TSH CO Eta N00s a 


se RR RE IS TO 


ROTINYAN, A. Le 


Ite-2). ° Rapld listoradinabion of Gopien ina oko Hlsctrolyte. 
Se isa) 4 


R wsoian, }, V.¥.Drosdov, 8. Kosich, ax 


A gliy ohinyene | ea thane 
vlya (Factory TaECrE Cry ? Ve ry Cob. 19 i Pe 1255, - 


Comperes a) olunetric mothscs: - one direct ard other indirect, 


imnediate scurce clipping 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510002-9" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510002-9 


ar oe eoeesete? 

ous “ao 4 6 £@ 
Be ae) b> . oe . 

= ‘ee 


B.V. Drozdov and A. LL. Rotinyan. Tevetayve 
Metal. 20, No. 0, AIA 1V47).—The behavior of Pa in Cu 
anodes conte, (EH Ges. af Sowas atindied. The PM con- 
tent us the antes was CROTON Phe electrolyte 
contained Ci dS and BESO, LTS good., the Ceinp. was det, 
and the potential Liv. The amt. of anodic <line formed 
iNeTeased with the S content if the anodes and with anifie - 
e.d.0 At S cunteuts of (0b Oh 25° 5 Pub partly dissatves 
aud collevteon the catheale. When the 5 content is above 
Wael, Pe remalne entiely tu the «lime. M. Thech 
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C-ROT. iN YAN, ae PRCCEAME ano PROPEaTION OEE 
"Kinetics of this ewe 08 bard coal in p ALTE. ; 
_Rotinyan, Zhur. Priklad. Khim. (J. Apel ied Chem. : ‘21. No.7] 
_"751-4(1948).—The nonapplicability of a Ist-order kinetic © 
law to the exptl. data of Kuznetsov and Dybskil (C.4. | 
42, 5205/) is due to thelr representation by the simple dif- 
fusion equation dr/d = (DS/A)(a “— x), where x. = 
amt. of solvent consumed at time #, D = diffusion coeff. 
S = surface area, —_ Pia per ois i of the solvated 
~. Layer of the coal gra considered const. If that im- 
~ plausible simplification i abandoned, and it is assumed 
that A grows Bee es fie X, Le.d = bx, the equation 
becomes dx/df = (DS/6 {a — sf/ox), On the other 
hand, treatment of the process as 2 purely chem. reac- 
tion of the Ist order in (a. — x) but inhibited by the ac- 
cumulation of solvated micelles, gives dx/di = k(a — 
rs Either equation is of the form dr/dt = A(1/x)-— 
B, and this is confirmed by the linearity of the exptl. 
. tix/dt asa function of (1/x). which holds for all coal speci- 
inens investigated by K. and D. The mechanism of swell- 
ing of aged und of young coal types is the same, the only 
_ difference lying in the value of D or in the truce surface arcu, 
oe in both these factors. N. Thon 
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: “capont. Expenditure in the Floctrolysis of Fused sie 
e Salts," A. L, Botroren) a = 


"Zour Pritlad Xhtati" Vol, 2, No T- ty qs b 4 us 


Rotinyan's object is to aeluce garkins formulas 
from theoretical considerations and check them with 

. data of other researchers. Shows defects of 

' Abramov's formulas: Deduces equations showing — 
how efficiency of electrolysis is affected by 

': current density, distance between electrodes, om 

_ temperature. Submitted 10 Jan™ ces 
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Velocity of the reaction between hydrages saldds 


Khim. (J. Applied Chem.) 21. 807-0 .—The kinetics & 
of the reaction between gaseous HS and solid HzO, Mn0O,, volving 


of PbO, (in grains of 1.5-2.0 mm.) are derived from the 
expth. data P'yunkov and Deruzhinin (C.A. 42, 14814), 


PbS s 
on the assumption of a Ist-order chem. reaction, of rate 7nleata/te 
all 3 cases, 


const. &, occurring at the surface of the grains, followed by 


| certain metal oxides. A. L or fre ae Pribled. Who atl, where 8 = &b/(D 


—x) 
with 2 in min. 


9 


ide and’ with “eg, be. XN = be, alves M - 23/0 toe leita a: 
+ = 


ba), and 


4ba). The validity of this treatment, in- 


ble chem. reaction and diffusion, for 
w) + HS —~ HgS + HO; 
+S + 2H,0, and PbO, + 2H ~~ 


31,0, is demonstrated by the Unearity 4 


| as 8 function of (x/1) which : 
- and x in moles/mole O; in the 


further reaction between the HS diffusing with a diffusion oxide, In these units, the straight lines for HgO and 


coef. D, through a sultide tind of srowing thickness \,and MnOy 


in; 
j the progressively shrinking oxkle core Of the avain, The litth below it. 
jhete of consumption of gascuus HS fromthe space, 1, 13, 60 min., (s/t) ~ 1.060, 0.105, 0.030, and (1) 
i — x)fdb = dx/dt = hs, where, by the sta- log (.5/(, 


tionary method of Frank-Kamenetskil (CA. 4, 7607"), 1, 13, 80 
he surface concn. of HS. s = (se — *)/{(A4/D) + 1]. 0,009. 


t 
Integration under: the assumption of linear growth of A with the reaction equation. 
ae t 0. PbOp, it means that the over-all reaction is actually a 
sequence of two lat-ordcr steps, of the type MnO, J 
S + HO, and Mno 
that the coeff. 4 is practically the ame in all 3 


bed rp + 
cases indicates that the solid sulfide rind in 


The fact 


merge into one, and the line of PhO; passes only a : 
Ruamples of data are: Ma, (a = 2), 


a—x)] = 0.328, 0. 
min., 0.640, 0.078 
The Ist order of the chem. reaction is in keeping 


039, 0.012; PbO: (s = 32), 
» 0.026, and 0.187, 0.024, © 


In the case of MnO, and 


+H 
+ HS 2 Mn8 + 11,0. 


Biden 1218 visvA woeeOD 


B porous ~ 


” “and offers no significant resistance; the slowitg Gown can 
only be due to the H,O plugging up the pores. -N. To 
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*Kinetion of a Sutatitation Reaction on Raney Mickel Powder and the Nature 
of the Activity of the Skeleton (Catalyst. A. 1. Rotinyan,. B. V. Drosdov, 
and T. M. Koyan (ZAur. Priklad, IChim., 1944, 21, (8), 410-815). —[In Ruanan}, 
Raney nickel (used as a catalyat in organic chemistry) was peepared as 4 
pyrophoric powder from the alloy NiAl, by repeatedly leaching out the 
aluminium with cold alkali, and finally washing. The powder contained 
0-88; aluminium; microscopic examination showed that whilst same grains 
L exfoliated with the formation of pores and cracks, the particle surface 

-4, was similar to that of electrolytic nickel powder (0-8 m.*/g., by adsorption 
f nitrogen at fiq.-air temp.). This, and othe? evidence, indicated that not 
hurface area but the presence of adsorbed hydrogen was reaponsible for the 
activity of the Raney nickel (or * skeleton catalyst). Careful: drying 
reduced the activity of the catalyst; rapid heating burned out adsorbed 
hydrogen quickly, raising the powder to incandeseence. After. cooling, it 
had almost lost its activity, although the particle size was less. The kinetics 
of the cementation reaction Ni + Ca” > Ni? + Cu at 70°C. wens stulied, 
using the Lancy nickel. Varioos samples of the cataly<t wen: added to a 
typical bath for the electrolytic refining of nickel, containing 1 g.1. Cu, 200 

g/L. Ni8O,.7H,0, 40 g./1. Na,SO,, 20 g.jl. HBO, 5 gk NaCh For each 
equivalent of copper, two equivalents of nickel wee added. Complete 
_pemoval of copper waa effected by nickel containing much hydrogen: 95"; 
was removed by powder from whieh the hydrugen had been candully removed, 
but only 25% by " burnt-out ". powiler, The kinetics of the cementation 


y 


process may be determined by tke velocitivs of the ehemiral raction (a hich 
fullown « first-order law) and/or the diffusion of copper ions toe the nickel 
uurface. A general equation is derived covering all three case. Et includes 
accueil, 8, which may have valucs between the limits 0 andl. The powder 
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a x = : 


4 i sly 
ic te: . in some CAMs. ured 
the end of the action diffi: aap tae nae? ase Hemel sear i ct 
: “ | eh De taney i ie ¥ . burt-out " powder 
bs der! ee + with the Raney nickel. W ene ae Miecan bit 
prt 5 tbe iffusi rate o reaction rate are inp rt ae < a om sa 
pices alk ore ce is due to the formation of layers of the cen ta 
fallin oT in the reac < 


aepper. oR. y. EF. F. é 


fich ir hydroget obe ‘ed the first-order law (8 == ()) int although towards 
ETE y bh ) i tially, Ithough tow 1 
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“ USSR/Ohenistry - “Reaotion Kinetics; or 
i ‘Hydrogen Sulfide: 
“Chentstry - presoneton, Of Metal and 
: oon oes Oxides 


"The Specd of fiom Sulfide With 


Some Oxides of Metals," A. L. Rotinyan, Tab Phya » 
and Colloidal Chem, First Teningrad Med Inst Ament 


Aead I. Py FEY I OF» a PP 
- "Zhar Priklaa Xhint1" Vol xXxI, No 8 


Discusses experinental data of Ptyankov and 


Druzhinin on kinetics of reaction of hydrogen ° 
sulfide with M0.) PbO, and Hg0. Shows that for. 


7 


USSR/Cheatstry - Reacts of Kinetion, of | Ang M8 
Hydrogen Sulfide: (Contd ) 


“@ll three oxides speed of reduction ig Soimensuratie 


with: diffusion and. reaction speeds. Experimental 
data ia es expressed by forma la - 


goa aes vise cn mechanism of react‘tons. Sub- 


Bi a ee 


CIA-RDP86-00513R001445510002-9" 


07/19/2001 


APPROVED FOR RELEASE 


Lie ats th ated R 
; paneer Sore 


"AP . 
FOR jeaeantesan O7 759) 2001 CIA-RDP86-00513R001445510002-9 


Alo. & 
Mate af sediida fleas Pen it en Oe Bee CU 
Avdloed. Laer. VESRIL TENT, Ar renee ee 0 : ; 
In etewdy state, the movertient of water tarwaaed the geal, ; ; : e 
det. by the ratio D/*s, und from the grain surhewe towartt 
ite center (det, by cone, K) are equal. Henve, lone 
Lie/(te — ) — Moo Mi; Moe KpsthKi 2D), a 
bKMbKi + DY, 4 and # are the degrees of ewelling at 
time # and at infinite time, resp.. D is diffasion cocfl in 
the swollen layer and be bs the thickness of this biver. 
tn agreement with the equation, C10 log, Ite tre ~ of 
su linear function of 6/4 for swelling of gelatin athl agar 
in HO (cf. Dumanskil, cf al., Cab. 43. T7HMA) and uf 
starch by Hy vapor (ef. Rakovskil. Adsorption Stadies, 
Mincow, 1013)... When k= 2 {as for rubber in toluene}. 
ic. the solid finally dissolves, the rate al imbibition should 
he referred to 1g. of the solid still prowent rather than to 
1g. of the oviginal salid; this rate is sometinnes inde~ 
pemlent of the degree of vacling. J. pf. Makerere 
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Kinetien of wuidation-reduetion potontlale Vio At. 
Ketisyem ZLhur. Ubshehel Adem 10, G46 BF, Item 


“Chem. USSR. 10, 4b spe iwyclingl. Hrupelationd, 


rf CLA. , BUN —The eaptl, curves obtained by kh, 
hal, (CAs 40, BUDE) for: tie sate ot estatsialinent 
tA the cequll, onldation ductor alla Thee si 
ute interpretable liy the reaction TI??? +- 2 Tt 
3H * following the rate law —d{H]/dt © ATHY TTS” the 
RAMA}, be. with the lelt-to-ight resctaur being of the 
tet onder in GIDE. Wy equating the rate at Ube oleate - 
Tron ta the tate of siiffualon, and with the appre. te bation 
[EL] — eds hy whete ove vapacity of Une alouble Layre, 
taken to be independent of the potential Ey and ashe 
Uiflerence between the cquil. and the momentary E, one 
arrives, far by hy, at an mepeon: eapression fot (he tale 
W’ = dE/dt, of the form (1/32) + (aia 07 Da Fy - 


hye = 0, where co = [TICS Sut the outer face of the liquid 


filus, of thickness A, adhering te the clectrude, and Do = 
diffusion cucfl.) This equation calls fur linearity of 
W/SE as a function of W, along each of the J portions of 
the kinetle curve, the inithi) period up to the min. of the 
rate, the intermediate: portion tctwoen the asin. and the 
mas-, ami the final portion beyond the max. Along 
the {st portion, the slope, kpu/DaF, bs independent of 
(T1***], whereas along the Ind portion it increases with 
that concn., owing to appearance of » diffuse structure of 
the double layer, © The lincar relation holds up to E only 
99 mv. from the equil. Z. The slope of the Ist portion ts 
independent of the tenip., owing to a compensstion of the 
increased rate of reaction by un increase of D and a. 
This compensation is no longer coinplete ulong the Ynel por - 
tion, and, consequently, the slope increases with the temp 
N. Thon 


ey, 
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y > Atnetica of the procosusa of ruaating, leaching, washing, 
and cementation. A $.. Retinyien aid i V Dozdoy. 
thar, Ubshehed Khews. (J. Gen, Chem.) 10, §$48-S81B40). 
~A general kinetic treatment applicable to these diverse 

_thasses of phenomena is based on the common feature of 
the reaction taking place at the interface between a solit 
particle and the guscots of liquid phase, with the reactants 
ant pralucts having to chtluse acroes a diflusion layer of 
arevwing thickness; depenting on whether that layer is 

Shoghly perueahle oe anpermeutle, the cate wall be wsainty 
steteb, Dey Chest of tthe elem resection oe af dhe lulusiont, on, 

i the cave of mediuin porosity, by bot tnthat general 

"Case, the rate expression isdtcdt = kOS Buia —- 2) /(are + 

- DS Hp), where & = rate const, of the tst-under chem, re- 
action, D @ mean diffusion cvetl, across the reaction rind, 

> 3 = interface area, ¢ = vol. of reagent, x = conen. of 
reagent reacted up to time #, a = cocil, of transition from 
surface to vol. conen., and SB = ar/SA’ relates the thick- 

“ness X of the rid to the progress of the reactiog, «With 
the jadthel corrtitise «om Oat fom th eeritian gives 
fiery te fatta - abf ~Citett — 1, where tom rhs 

thee + DSH), and Wow 2S Hg ctor OSA), bo 
the extreme cave af negligible inhibition of the diffusion, 

Le. when the rate is det. by that of the chem. reaction, 
Dw, hence 8-00, DS Ba padre, U-- band the equa- 
tten goes over into the octiniry -tst-order rate equation, 
fre the other extreme case of very dow diffitsion ae com- 

so gpmred with the rate of the reaction, USHu koa, henec 

am D/s, unt MM DSAp/re Phe inhibitswen- coe. 2 

tends to b/a as illusion is sluwel; & - [oa would mean 
= 0, ic. the reaction comes tou halt ut the very surface 


of the solid particles. In terms of the amt. of solid re- - 


acted, with £° denoting the degree of extn. in fractions of 
the initial amt. (a = J), the general equation bevomes 
CLs lhl — 2')f - (8's [stp = MM, where 6’ = dm, 
the coeff. # being the no. of moles of the solid reacting with 
1 mole of the reagent. The valilitv of the theory is tested 
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“the chem. reaction, witb the Ist-onder & ~ 0.87 hr. 4, 


spared with the chem, react 


by the eriterion VW linearity between Inf l(b = wd} aint 
x‘ /t. - Dehydnation on alunite be sant apie al a pare ens 
with no resistance to ditfusion and hence deta. wietety hy 
holding up to 90% dehydration. Examples of procesys in 
which chem. reaction and diffusion rate play commensur- 
able roles, and for which the above linearity ts shown te 
hobl, are the reduction of Ni ahnninailicate by CO, dats 
of Rogateal £1. 4b, TALIA, with ww htt band 7, 
at teal, TAL amd NU, resp, the riw of do wath the benny 
PNT taco ¢ the slawer luetrose of the elgtfarsiene ae cue 
jon, chlormation of aeetd 

ui SaCh, data of Fridman amd Bogor: (C2. . 
tala eke soe tiat tee. Esta. of Pb and Zn fron 
the mined sulfide ore by gusrous chlorinavon at 3? ap- 
pears to be an instance of a purely chem. process, with the 
Ist-order & = 0.020 and 0.013 min.~* for PbCh, and ZnCh, 
resp. The above linearity was further confirmed in 


numerous instances of oxidizing, sulfating, and reducing 
teasting., That leaching procesers are not neceeurily 


niingle bst-ordter processss, but are sett. by bots the hers 
eaction rate and diffusion avr 
tas trom the frequent inconatancy of the const, caled.. by 
the simple Nernst’ diffusion equation. This «applies 
purticulasly to leaching of highal. minerals. | Au cx. 
ample is the leaching of natural covellite (Cus) by an 
acid wot. of Fey(SO,)s for which the above fincar relation 
is found ta hold, exevpt at the inttiel stage where the tind 
is not vet formed: the etlert of inereased tering, froin 34 
to 50°, is due solely to increased mite. of the diffusion 
foe. In the case of chalcecite (CusS), also leached 

ith acid Fa(SOd):, at 22, 35, and 50°, 3’ = 1.3, 1.1, and 
. Die here, the effect of the temp. on the diflusicn 
coeff more pronounced only at lower temps., whereas 


at higher temps. the cffect on the chem. reaction rate 


becomes predominant. With increaNing fineness of: the 


ana the interface layer fot. 
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imatertal, the straight Hoes aun prearettel ter eetads othiee tnt 
the aligeettine af higher sates, which agate boellention the 
_ttiftusion charucter of the Aitteties: ‘The theory waa 
lusther cuontirmed for the processes of extn. of Au with 
KCN, and for metul cementation.. That Ist-der 
chem. kinetics are. applicable to so great a variety of 
heterogencous reactions can be explained only by mechan- 
isms Involving several simple steps obeying a Ist-order 
law, one of which is the rate-detg. step. N. Thon 


(U9. Teaas|., 4429-309j 


vA. t%, pies 
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Hoateate Formation Dering Electrolysis of Nickel. 
shy Raysten } ON 1 and VooYa Zeltes 
@hurnal Prikladna Khon innal of Applied. (Chern 
ntrvile. 2a. Jub 150. p ; 


tem CLE ETE 


Influence of Concentration of Cotpanent parts of the 
cedectrobte far electrolyte cetinmg of Noon pl af 
the electrolyte at the degunaiys of livdrate dommatin 
Was ivestigatedl. Effects of aabbtions of Naso, 
NaCh atid PL BOS ae tebolited and ctuatedk TO ret 


a‘ Sea Bh TALC CRG Al prTematTume COA alion 
S ri 


“Ve hasr powite 
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tite Hvelsantde fonction, prove Utough a meen, cnr fisthee 


- lecttalya hd vanbbe of alhidls Cu tivatronsde ty fotated ata wanes hit lowed 
on ditions ° perder ey er PH than intially. A stmiter nner. woos foie ahead Ctrl 
* Saree yee? * id Ne baths contg. 1EHOn, but the pli of ppt. of CucOll ss ts 
em? 33. ai ot ie sit eunsiderably towered. With Fey(SOgs HUST gb oe 
y 1 Aone! Na Us v. wit athled to the Ni bath, the hydronile Fe(Qut hy reusass ava s 
seals, cand, ati: euloidal state and is net cougiisted until NWOELY begins 
Lo cure. wae in slec’ to ppt. With bigh contents of FeSOy, a may. ps otecrird 
rae at ons ane ‘ont en the titration curves, aswith Cu, being possibly dur te 
ae wit wert Nit ‘nable titted formation of very tine particles of bydrovnde whieh 
tv aV AVS Be atserh EE ious aid releases thei as the particles bevone 
cae RK nh erably weresingly wosset. Another posite @upharetacte oe ne: 
Warn oee ve jw ttaeal foruation of fesstusie colluidal particles which thea 
tule aor enllor om) * ver ~ change mite moure-hesic ticclics. XS. Then 
ul 
atts 
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oaciflations start & hours of electrolysis. 


within a few hours, . y . 
te Bou” on Oo ane occur if the ane 


f. remelted electralytic nickel. 
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(letermined by the atructure Of the anole ant 


in it. 
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Ol ship wad abacved for the 
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ROTINYAN, A.L. 


usan Cbenistxy - “Electrolytic. Refining 2l-Jan 52. 


of Metals 


"Principles of Joint.Ion Discharge and Theory of 
Electrolytic Refining of Metals," V.°L. mneytere ; 
A. L.. Rotinyan, Leningrad State U imeni A. 

Zhdanov snd. Inst of Nickel, Cobalt, and a ‘Ind 


"Dok Ak Nauk SSSR" Vol LXXXIT, No 3, pp 423-426 


A study is made of the joint electroplating of. 2. 


- or more ions having different rates of electro-. 
deposition. If A; is the density of ion-flow in - 


gram-atoms per sq cm per sec, Key the diffusion «| 


rate const of ions of type i, and C, the concn of Ee 


2 


type i ions added to the soln, then Ay * 100 KgiCi, 


J 


‘where J is the total density of flow. ‘The eq is- : 


checked experimentally by adding ions of copper, . 
zinc, and cobalt to a soln from which Ni is.de- 


“posited on the cathode. The resulting linear 
curves of Ay vs C, support the eq. 


211735. 
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“Plotting three-dimensional three-membered mechanisms. Trady Sen. 


po teor,mash. 14 no.53: 11- aig 153. -- (MERA 7:3) 
(Links and link-motion) 
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‘USSR/ Chemis stry - Physical chenistry 


Card Wl Pub. 147 - 12/26 


“nuthors Rotinyen, AOL; “yel'des, Ve Yau; 5. ‘Tofte, EB. shes. and Kosich, & ES 


Wrscebeee: ECA A 


Mile 7 “¢ Potential of PE deposition and ‘the. theory ‘of the. retarded : ion di char 


“Foriodical  Dhur. figs Khim. zfs 10-20,: Jan 1954 : 

Abstract + -. The polarization curves ‘for: iidésosi tion were eodused and’ the ¢ 

; ape rie along the metal -were determined as a function. of cH ae 
ent NaCl concentrations in the electrolyte. The potentials 
result of NaCl addition.to the solution were. celculated’ by meens | 
seperate methods... The effect of the Ni-ion activity :in’ the elect : 
the potential of. Ni-deposition “is explained. The results obtained were” 
compared with the theory of: the. ‘retarded discharge and: found in “perfect : 

- agreement with it. Twenty-four references : 21-USSR;° ‘1-USA and: 2-Cerman : 

(1916-1952). Table; ae : 


Institution ge etiesese x a 


Subndt bed : .. Horch §, 195 3 
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| Periodical 


~ Abstract 


Institution :_ 


Submitted — 


Taobard ee Potentials | ‘of the: -Foriation: ‘of Hardly” Soluble. Hydrosides and Ba: 
‘The possibility for the ‘edleulation’ oe standard isobaric potentials in 


'. the formation of basic salts and - pure hydrates is shown: ‘by measuring t 


. case of zinc at small: basic’ concentrations of its: ions. “Standard: ‘isoba- 


Decenbae 2h, 1953, 


} ya 


ic Salts and vH. Solutions, which ‘Are ‘in ‘Bqed ibe ium with. he Solid Phase: 


Zhur. Ob. ‘hin, zh. Ed. ‘4, 930 936, ‘June 195k 


pH of ‘solutions, ‘which are-in: equilibriun with the solid phase of: basic 
salts or pure’ hydrate. . Experiments’ showed that basic salts form in al- 
most all cases at greater’ concentrations. -Pure hydrates. form only. in t 


ric potentials were computed. for. reaction of. formation Of. -basic. ‘salts. of: 
many metals, Bighteen references.” Nables, graphs.” 


The Lensoviet Technological Institute, Teningrad ee 


TE SREGN HR eth as 
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i -ROTINYANy “A.D. 
__Ussr/ Chemistry Analysis methods - : 
cord g/l Pb, 151 - 5/33 : 
Authors | os Rotinyan A, bey Khayrets, v ae Konich, 5 a and Kalnina, 5 a 


oo Pte : Composition. of salinat imaeiubis: Ni-compounds: agposited ae alkali” 
"dn a sulfate. solution and standard isobaric he gare of ote Soy 
formation - Sf 
Periodical : Zimr. ob. khim, 24/8, (1294 = 1302, sugust 1954 


| Abstract: The. compositions of almost : ‘4neclable: Ni-salts ‘formed aue: the eoaction 
of NiSO),” solutions ‘with alkali: solutions, were determined by analyzing 
the pH - lg a * curves, The results ‘obtained were -re-checked: by: 
analyzing the electro-conductivity curves ‘of ° mother liquors during 
the deposition of the basic Ni-salts: with alkali, The standard. 
‘4sobaric formation. potentials of these compounds and: the. standard” 
4sobaric addition potential of Ni-sulfate to nickelous hydroxide, 
‘resulting in the formation of 3NASO),° Ni (0H)o, were calculated, “Twelve 
references: 9 USSR; 2 USA and 1: Czech (1936 = 195k). table} eraphe._ mFS 


Institutd on eeee 


“Submitted + March 19, 195), 
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_Usar/ Chemistry. 
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‘guticte. : i 


Title . 


. Periodical oo: 
Abstract. 3 ibis: the. searatian. of Ni ‘toon. ‘mixed niskol 
; ee _. \- solutions, by. means of: alkali, the composition 
the ‘beginning of” its formation was: investigate 
titration. methed. ~ ‘The: composition of. the solid 
: sto be in equilibrium with the | ‘solution, is desc 
“paride potentials of .the formation of. nickel _diborate 
from nickelous: hydroxide and boric acid, were computed. ‘The. e fect 0: 
500° temperature - onthe change in. composition. ofthe. forming. solid pha: 
is explained. Six USSR. references COR) eteld graphs. 


Institution : 


“Submitted ©: March 19, 1954 
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ROTINYAN, A,L,; KHEYFETS, V,L, 


Simultaneous discharge of simple cations. TSvet.met. 27 no.2: 2h33 
Mr-Ap '54, _ : (MIRA 10:10) 
-(Electrometallurgy,) ae 
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eee A.L., prof,, doktor tekhn.nauk 
‘ "Economizing electric power in the electrolysis of zinc and copper" 
by A.V .Troianovskii, Reviewed by A.L.Rotinian. TSvet.met .28 
no.3:70-72 My-Je '55. (MIRA 10:11) 
Fine prac rsaaet nt turey (Copper--Blectronetallurgy) 
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area _ ; Be AID P - 3420 
' Subject | ©:  USSR/Chemistry : 
Card 1/1 —° Pub. 152 - 5/18 
- Authors 3. Kheyfets, V. L., A. L. Rotinyan, and T. M. 
ie “Ovehinnikova ro ernritias, 
Title. : : ca thode- film acidity during the "electrolysis of 


aqueous solutions 
“Periodical + Zhur. prikl. khim., 28, 5, 480-483, 1955 


Abstract ' 3 The measurement of the pH of the cathodic film with 
_a glass microelectrode at a minimum distance from 
the cathode is described. It is experimentally 
difficult to use this method, and the data obtained 
do not represent the exact pi- values. One table, 
one oaeem, 17 ref., 9 Russian (1936-1954). 


None 


“Institution | 


oe 


Mr 20, 1954 


Submitted 
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— ROTINYUAN Ae ane 
- USSR/ Chemistry - Conversion processes 


‘The characteristics of the conversions of cobaltic hydroxide’ (Co{aH) 


Pub. 22 = 18/54. | 
Ovchinnikova, T. M.; Ioffe, E, Sh.; and Rotinyan, A. L 


Conversions of Co(0H)> during heating age 


Do. AN SSSR 100/3, 469-471; Jan 21, 1955. 

and cobaltous hydroxide (Co(0H)>). were investigated during heating at: 
temperatures of 920° - 1100°. The investigation was conducted by. the: 
thermographic method which is supposed to offer a more ‘detailed picture | 
of this conversion phenomenon. The. four endothermal ‘effects ‘occurring at 
various temperatures sre discussed. . The products obtained from the 2%): 
conversion of Co(0H)3 and Co(0H)5 are described. Five references: 2 USSR 
1-USA, 1 Italian end”) German’ (1929-1954) .. Graphs. 2020589 Ss 
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1.Predstavlene siaienikes A.N.Frunkinyn. 
: (Nickel plating) (Hydregen) 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510002-9" 


"APPROVED FOR RELEASE: anata TARDE SE: Pere ee 9 


= 


8/081/60/500/003/001/005 
tynyy zhurnal, Khimiya, 1950, No. 3, p. 107, # 8420 


; veal 
ACTHOPS: — | Knayiets wo deg Hotinyen, L,_ 


CYTE: 


FEREODTSAL Tro > (oveshohaniva po sls 
8 -GaG 
sharge, various 
nsidered under the 
everal ok 


w. 


. 


on Tae 
chim, 


Z 


Se 


0) by or 


of purity. 
separation oe See Appere 4 the tal ke 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510002-9" 


"APPROVED FOR REE ee sol Sor aad 


4 0U,RT PPO Ny 
oe a z 
eeeeee — pp ATER RSE SRT A ae 


ieific volumes af 


aiwknt, shut .ueeer ecnir. 2 nc, 


oF twe peer seay ae ain binary systens: 
as eae 


SES RDESO: i ere cir ahah 9 


Se TE IESE Pe 


alee} 


Ot ie, 1 2. Neary LORey 


7g OR as ‘skiy Seite colthoayays tie anny insti Paha 


VONS Tang 


APPROVED FOR RELEASE: 07/19/2001 


eiistry] 


CIA-RDP86-00513R001445510002-9" 


peere cea bas Dea reaieeS eS ing ee Poy 
a6 : ae 


“BEPROVED FOR RELEASE: ih glen bedoary eae Reber. Don eS ROOL TID o tee: ae 


PAPER tes: ER Goa 


wz 7, FIGLS THs ag Fe Ae 


SOV/137-58-7- 14567 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p 89(USSR) 


AUTHORS: Rotinyan, A.L., Kheyfets, VL. 


gue Taek eS 


pewass tit 
EELULE: ---Pt6duction of Very iene purity: Cathodic Nickel trelncheniye 


osobo chistogo katodnogo nikelya) 


PERIODICAL: Materialy Soveshchaniya po vopr. intensifik. i usoversh. 
: dobychi i tekhnol. pererabotki medno-nikelevykh i nikele- 
vykh rud. 1956 g. Moscow, Profizdat, 1957, pp 195-203 


ABSTRACT: The fundamentals of an electrochemical method of very high 
. - -. bulk purification of the Ni electrolyte (E) from a number. of im- 
purities are set forth... The essence of the method consists of 
purifying the Ni bath by prior electrolysis. The method has 
been checked out in the electrolysis departments of the Yuzh- 
uralnikel' and Severonikel' Kombinats. Electrolysis was con- 
ducted in standard electrolysis baths, divided by brick parti- 
tions into 4or 5 chambers; the temperature was 60°C, the pH 
4.5-5.0, and stirring of the E was done by air... The anodes. - 
were insoluble (graphite). Acidity was neutralized by Ni car- 
; -. . bonate derived from the purified E, After-purification in the 
Card 1/2 baths a filter press was used to filter out the black hydrates, 
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Production of Very High-purity Cathodic Nickel 


and the E were then delivered to the cathode cells for Ni electrolysis. In 
the Yuzhuralnikel’ experiments, cleaning was run 7.5-11 times with circula- 
tion of 250 liters per hour per bath and 3 to 4 times with circulation of 350- 
400 livers per hour per bath. At Severonikel’ it was run 26 times at 300 
liters per hour, 7 times at 600 liters per hour, and 5 times at 860 liters 
per hour. The high degree of purification at Severonikel' is explained by the | 
superior organization of the stirring and the separation of the bath into a 
deeger auger of chacigers (F/. fhe ttldawtag ace feateres af the efectra- 
chemical method of refining: 1) the possibility.of removing from the Eina 
single operation ail impurities deposited at the cathode at maximum current; 
2) the possibility of purifying the solution to a high degree; 3) the fact that 
the method requires no‘special equipment and is performed in ordinary elec- 
trolysis baths with standard filter equipment. It-1s recommended that the 
method also be used in the very high purification stage. 


Oi eee Pg cee ees oe ie Na A oe yg sre le 
ae WLCNe see eeductio: ), Hiekel--Purifteaiion 


Card 2/2 
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ROTINYAN, A.L.; ALOYTS, V.M. 
‘in the electrolysis of water. Zhur.prikl.khin, 30 
no.12:1781-1785 D '57. ‘(MIRA 11:1) 


“1.Kafedra eledtrokhimii Leningradskogo tekhnologicheskogo instituta 
- imeni Lensoveta. : ae 
(Water--Electrolysis) (Gases) 
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JSSR / Physical “Chen{stry - Electrochenistry, 


Abs eae :  Referat, Zhurnal Khimiya, No.l, 1958, 571, 


Author VoM, Kochegarov, re L, Rotinyan, N,P, Fedot'yev. 
See ey 
Lensovet Institute of Technology, Leningrad, 


“Catode Polarization at Alloy Formation, Study of Co-ili 
Alloys, 


Oris Pub Tr, Leniner, tekhnol, in-ta im, Lensoveta, 1957, vyp, 40, 
il2 - 125, 


‘-Abstraet ‘The catode polarization (CP) at the simultaneous and the 3e- 
parate electrolytic precipitation (E) of Co and Ni was stu- 
died at various temperatures and. various electrolyte con- 
centrations, It is shovm that in case of E from a mixed so= 
lution, the partial CP curves at Co precipitation shift to 
the positive side more sharply than in case of Ni precipi- 
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US3R / Physical Chemistry - Electrochemistry, R-12 


Abs Jour ¢ Referat, Zhurnal Khimiya, No.1, 1958, 571i 


Abstract : tation, The ginail taneous? precipitation of Co and Ni pro- 
ceeds at tempreatures of 20 and 40° more difficultly than 
the separate one, and depolarization takes. place at tempera- 
tures of 60 and.70°, It is surmised that depolarization is 
caused by the formation of a solid solution, and thas supor- 
polarization is caused by difficulties in the formation of an 
overall crystalline lattice, It is shown that the polari- 
zation at B of a Co-Hi alloy is determined for both compo- 

~nents by the slowing down of the stage of ion discharze; 
the transfer ratios depend on the electrolyte concentra- 
tion and rise together with the temperature, 
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| - S0V/81-59-15-52783 
Translation from: Referativnyy_ ahead. Khimiya, 1959, Nr 15, p 69 (USSR) 


AUTHORS:  Kheyfets, V L., Rotinyan, A.L, 


_ TITLE; The Joint Discharge of Ions and the Problem of Obtaining Metals of ‘High — 
. Purity 


PERIODICAL? Tr. Proyektn, 4 n.et. in-ta "Gipronikel'", 1958, Nr 1, a 3-18 


ABSTRACT t The principal: laws are considered for the joint discharge of fons of’ the... 
3 . . basic metal and admixtures on the: cathede applicable to the ‘electrolytic : 
preparation of metals of high purity from aqueous solutions. © Starting . 
from the equation of. joint discharge the available experimental data in’... 
this field are discussed, especially the laws of the change of the con- » 
centration of the admixtures in the basic metal depending on their con-.° 
centration in the electrolyte, on the composition of the solution, the 
temperature, current density and other conditions for the various. metals. |” 


Z..Solov' yeva! eae 
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l. Gipronikel! ° 


(Wickel--Hlectrometallurgy ) 
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(USSR) 


s alr sams of the overvoltage 
was already shown (Ref 1) that. diagrams 


cine consist of three parts. At low current = 
Pan aanne eee $ion 7a takes a.course parallel to... 
tne arisatior rve kes ae : 
see er ca, th ath: taep increase of the overvoltag 
aay that exactly corresponds to wne. 
j with chemically ee 
equation. : Fi : 
Psat a 0. 05 vo atari Said experimentally pr ve 
an that at low: current densities (Fig 1) ce aes 
se Aaa decomposition of the zinc catno “ate current 
tee the overvoltage curve. investig oe. 
up to 0.7 ampere/om? showed th 
trolyses Cae 
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On the Problem of tha OQvervoltapra in. : sov/76 saree: 
vetoeler of the Overvoituge in the Senaration of Hydrogen on Zinc 
2 Bay be of the true surface exerts 
ae é £2 2. 
‘ a ae rvoltage, ss.it was shown 
re ally xs he type Ts-O (Fig 2). The: 
. nergy cf is ge of the hydrogen ions at 
th sum potential is'esalculated accordine to an 
2q fs 2,3) (17.93 kcal/eran ¢ T i 
29 2, ev? Keal/gram molecule). The values of 
alge exchange of hydrogen on the zinc electrode were 
ae Tat, a nA. Pte aes s : weet 
: (Table 1) and the funetion of le i versus . 
1 “ eS 
Hm vas represented (Fie *}. Then 
7a S represented (Fig 7). There are 3 figures, 2 tables, 
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SOV/156-59- 4721/2 
AUTHOR: eRe tnyan A. oe Professor 
TITLE: On. the. History 6 che Electrolysis of Nickel sulphide 
Anodes (Ob istorii elektroliza ex econ aac Aa 
anodov) 


~ PERIODICAL: Tsvetnyye metally, 1959, Nr ‘4k, p 88 (USSR) 
-ABSTRACT: The author comments on two English articles (Ref 1 and 


2) recently abstracted in "Tsvetnyye metally". He 

points out that, contrary to statements made there, 

work on the electrolysis of nickel sulphide anodes was 
-reported as early as 1904 by Glinther, More recently, - 

Soviet workers have made significant contributions (Ref 4). 
- There are 9 references, 6 of which are Soviet, 2 English” = 

and 1 German, 


ASSOCIATION :Gipronikel'! 
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LI UN-SOK; ROTINYAN, A.L.; FEDOT'YEV, N.P. 
Simultaneous discharge of zine and hydrogen ions. Trudy LTI no.53:9e- - 
101 #59, » Ea - (RA 14:3) 

(Zinc) oo. (Electrolysis) | 
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ROTINYAN, A Ae Les MOLOTKOVA, Ye.N.; DANILOVICH, O.M. 


Comneotion between cathodic polarization and the crystal structure 
cf a galvanic iron —- cobalt alloy. Izv. vys. ucheb. zav.; tsvet. met. 
3 no.4249--51 160. 


i. Jeningradskiy tekhnologicheskiy institut. Kafedra tekhnologii | 


elokctrokhimicheskikh proizvodsty. 
: (Iron-cobalt alloys—Hlecirometallurgy ) 


(MIRA 13:9). 
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ROTINYAN, A.L.; KATSMAN, D.G, 


Thermal decomposition of nickel carbonyl vapors, Zhur.neorg. | 
Khim, 5 no.1:237-238 Ja '60, (MIRA 13:5) 
roe of '. (Nickel carbonyl) fg 2 a! 
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The excess pressure 
liberated on décompos 
‘is reduced by. dibGe eine 
furnace 12 where if is. 


into the atmosphere. 

as follows: oxygen 

maximum; teémperatur ; age 
carbonyl content: in the gas mixture 


the treated surface, not less than 
assure uniformity of the nicke 

of the gas flows reversed 

means of the valves &. The 

thus obtained varied by + 2 

poor adherence to the metal 
herence et eteeeeed after heat treatm 
at 550- 700° Cae After such i 
fully sustained repeated 18% 

and X-ray investigation 

has a crystal line * B- 
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iekel Plating by Means of Thermal Desompe- 
sition of Nickel. Tetracarbonyi Vapors 


parameter of the Ni cubic.face-c 
The nickel crystal size grew wit 
‘of nickel eich Ee in the ga v 
the range from i077? to 1074 3 
heat-treated coating was 245-276, ascording:to Vickers. 
The porosity was very low, cracticaliy nil in coatings 
of more than 19 thica«ness, and their protective — 
properties compdred favorably in every rescect witn 
tnose of electroplated snes. The reasons wnicn 
restrict the wide application cf this metnod are: the 
toxicity of nickel tetracarhonyl;. the difficulties of 
its transportation over long distances; the necessity 
of heat treatment of tne plated objfe the difficulty 
of bringing tne whole treated sur a uniferm 
temperature within narrow. limits; e cull appear-— 
ance of the coating. E. Sh. Torr » le Zaslavskiy 
cooperated in the X-ray investiga orrosion 

. laboratory tests were made under ervision of 

a Ye. V» Urnis. There are 7 Pigures pie; and 

Card 4/5 --16 references, 11 UeSe, 5. Soviet. nost receny 
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sition cf Nickel Tetracarbonyi Yager 


U.Se references aré: 
. 2685124 (1954); H. Na: 
O.. As Finks. U.S, Pat. 
tion Nr 11438/56; L. 
21,: 227. (1958). 


SUBMITTED: June 12, 1956 
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Rotinyan, A. L., Tofte, £. Sh. 


AUTHORS : 


TITLE :. “Goncerning E xtracttion of Gases 


PERIODICALS Zhuvoal petkladnoy khimLbf, 


pp. 560-468 (USSR) 
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ABSTRACT: 
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SOV /30-23-2-17/52 


2 


(Opved eleniye: gasov i nemetallicheskikh vklyuchenty v 
suali) Metallurgizdat, 19+5). Content of oxygen was 
detevmined in. separate samples by reduction and 
subsequent. determination.of water and final sample 
weight. Reproducibllity vange of 10% was reached. 
Table 1 and Pig. 1 show the effect of extraction 
temperature upon the volume.of residual gases. 
(It was assumed that the carbon dioxide forms only by 
the. reaction 200 ="-C0., + C. in the cold. zones. of 
apes yatus ): The volumes of monoatomic carbon and 
oxyren were calculated by the formulas (1) and (2) 


pespe oti ively. 


Tr=Fco bcoy tt) 
\ 
\ 
t .: s 
aes Vo, = 7 Pca Foy (a : 
Card 2/7 | Sake se hetcee wk | | 2 : 
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Etreect.or temrerature of vacuum extraction: 


SS fae awe 


trble 
“ot maces Lrom niekel upon they 1 esidual volumes. in 
the metal, 
eee, aie ey) 
7 Masa ype yee pe Pe apt “tl et y) ae a TET ee i ta AS oa a, 
i Saco ee @ of ext tio: | (ay° j 
$n ° 4 aig ee ( 2 2 ee 
Rae C > 2 residu ual ont ene '} ! ( | a Q 49) (9) 
f gases in nickel (in m1/100 ¢;3 3) f (5). 1 C6). ) oe 
3) hydrogen;.:(4) oxygen; (5) aE SEER a OE ROR 
etermined by the methed of Che re ne | ; | ee | is 
eduction; (co) eet by the aw | age 1g | ie H ol | oH rae 
formula /2,/3 (7) earben. monoxdc 2 a ae to] 4k0° 
c z 5 Sin : §.: ae 47 ene, 
(5) carbon dioxide; (9 carbon gee Oye oe i ana te Re 
: : ; mi i wt a i. 5) ee HANS 
caleulis ted dy the formuia /1/. GOO ARG | 7.5 | “2 as | ko ee 
io Pow ob RS} ' a eae coe 
ce er a hr 5.6: 
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Concerriing Extraction of Gases from 77642 
Electrolytic Nickel : Sov /80- ~33- 2- hee 


‘In the second series of. extraction experiments. the ee 
content of C, Hy and On. was determined in nickelous - 


- deposits prepared at various BY values of ‘the. : 
electrolyte containing (in g/l): Ni, 50, HBO, 


20, Na 580,, 40, NaCl, 10, Cathodic current density 


was 170 secre. temperature of electrolyte 55°, thes 
flow speed 60 ml/amp-hr. Table 2 shows the 
experimental results. The data in both tables show 
a practically constant carbon-oxygen volume ratio. 
of 2, confirming the assumption that carbon and. 
oxygen are adsorbed on the electrolytic nickel. in- 
form of organic compounds of the’ type (CEH 9? Gls 
and (CH, 905) present in solution due to leeching... 
out of wooden Rca of the apparatus (Zhurin, A. I, 
Shoykhet, M. G., Trudy Leningrad. Polytekhn, 
Inst. 188, 181 1957) supposing that no colloidal: 
hydroxides are formed in the peeipivete (Doklady 
. Card fF. Akad. Nauk hg Ts 91, 1951 The slope of the 


= —-—___—_— Ee CL . 
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Concerning Extraction of Gases from T7642 
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able 2. Content of carbon, hydrogen and oxygen in. 
cathodic nickel obtained at various pH values” of. 
the electrolyte 


(1) pH . waiue of the ro): each : 


electrolyte at 20° C; | ; () 
(2) content of gases in. ' (jf) 


nickel (in m1/100-g); |@ j | (6) | 7 
jay ny dees (4) oxygen; 


5) determined by the 
method of reduction; (6) 
calculated by the formula 
/2/3 (7) carbon monoxide; 
(8) carbon dioxide; (9) 
carbon calculated by the 
formula fate (10) average. 
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Concerning Extraction of Gases from T7642 YS 
SOV/80-33-2-17/52 a 


Electrolytic Nickel 
volume-temperature curve suddenly becomes horizontal ~ 
for carbon and oxygen at 400°, indicating that 
pyrolysis of organic compounds adsorbed in the. 
iIntercrystalline layers is completed at this 
temperature. Decomposition of organic molecules 
situated inside of the nickel crystals starts only 


after 700°, Hydrogen is adsorbed in both elementary 

-- and combined forms and is therefore desorbed ees 

~ continuously, i.e., its eurve does not level off 
because desorption of elementary hydrogen takes 


place mainly between 400 ana 700° (when desorption 
_ of gaseous hydrogen is completed) the volume ratio 
Ci0,:H, becomes 1:0.85:0.5, i.e., close to the 


Card Tt ; composition of hydrolyzed hemicellulose. There is 
1 figure; 2 tables; and 12 references, 11 Soviet, 1 
me Dutch. 
ASSOCIATION: Institute of Nickel, Cobalt, and Lead Industry 
; (Institut nikelovoy, kobal'tovoy 4 olovyannoy 
promyshlennost1i) Me: 
.. SUBMITTED 3 July 27, 1959 
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ABSTRACTS. © | Three new books are listed with an extensive rev?ew of 
eacn ah® , ; 
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AUTHORS: —s-Rotinyan, @. 2Z., Semikozov, G. 3. 

yo TITLE: | . “Experimental Checking. of the Electrochemical Method | 


opm Removing Impurities From Electroty.tes 


“PERIODICAL: | Zhurnal prikladnoy knimii, 1960, Vol 33, Nr 3, pp 
622-627 (USSR) . . 


ABSTRACT: The purification of a nickel electrolyte from copper 
ime admixture was. made by a preliminary electrolysis ina 
bath equipped with a pure nickel cathode and a graphite 
anode. The rate of discharge orf the impurity at the 
_ cathode was determined by Eq. (1): 


I, = K,°SeC 
1 as ae . (1) 


where I, is the limiting current; S is the cathode 
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Experimental Cheeking of | tne Bieetvosneni est 76215 
Metnod of Removing Impurities From Electrolytes Sov /80: ~93-3-00 7/47 


Survace; c, is the concentration of the Impurity in the. 
eer 45 ; eae a 
bathe «4 8s the convective diffuston constant. ~The 
‘”Ae 
: aL 
‘Plew ot the electrolyte being designated by Q ml/sec 
and the original concentration or the: impurity in the 
electrolyte by Cy + the material balance of the 
or ; . 
electrolysi S Gan be expressed by Eq. { 
Qrc, = Q°C, + K ®S°c, 
“or : th d, +h (2) 


Prom whicn the Poliowing relationship. can. bé derived: 


Gy’ (Oy > = des hao 87 (3) 
“or b 


Tne lert side of Eq. { characte 3 tne extent of 


Card 2/4 
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tne Electrochemic 
ties From Electro 


tne elimination of tne impurity from tne original 
electrolyte. However, as some amount of tne base 
metal is also precipitated at the cathode together 
with. the impurity, tne degree of purific ation is better 
expressed by tne relationship: 


2c, -/C 
or M 


wnere M designates the base metal (in this instance, 
nickel). .As Cu / Cy & 1 in all instances, the 
or no 
racio Ge os eG, expresses tne degree of purification 
a or *b 
with sufficient accuracy. It was established that. 
_the degree of purification is governed by tne following 
laws: .. (a) It does not depend on the pH of the 
electrolyte for tne pH between 0.5 and 4; (b) the. 
value of Ka , and consequently ene degree of purification, 


a rare cree aa eae TET 


it 
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St 


_ .Experimental Cnecxing of the Electrocnemicai pres 
‘. Method of. Removing Impuri ties 
was mixed 


fncreased 5-fold wnen the electrolyte 

) the degree. 
e 

\ 

é 


J 
energetically witn an air stream; ( 
of purification was independent or mperature- 
changes in the range or -10- 50° C;-(d) the degree of 
purification increased linearly with tne cathode 
surrace; ie “it did not depend on tne current 
density; it decreased with increasing rate of 

. Plow of the electrolyte. The  vaiue or Ky Was” 
; i 
constant in-all of the experiments; its mean value 
was 0.38 1073. There are & figures; and 11:Soviet 

_references,. 


SUBMITTED: October 29, 1959 
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AUTHORS 8 - Rotinyan, As he’s and gemikozov, GS. 


4 ITLL Method of electrochemical purification of an electro- 
2 lyte and its experimental examination 


| PERIODICAL: Zhurnal prikladnoy khimii, ve 33, noe 12, 1960, 
2712-<- cet 


TEXT: This is a report on a series of experiments, performed on 
. the removal of copper impurity from nickel electroplating solution 
_ by low current Genee ey electroiysis, for investigating the influ- 
. ence of a number of purification tanks, the rate of flow of elec- 
trolyte, and the cathode surface on the degree of purification in 
the continuous treatment, and the influence of duration of purifi-—— 
cation and air agitation on the degree of purification in the 
batch treatment, and to prove that. the experimental data are in 
agreement with theoretically derived equations. The present work 
is-a.continuation of an earlier investigation by the authors (Ref. 


Card 1/19 
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l: ZhPKh, XXXITI, = 622, 1960), A.L. Rotinyan, Vi. Wnaptets 
(Ref. 2: Tr. inst. Gipronixel', 3, 309, 1958). The arrangement for 
carrying oui the exper*ments was described in the previous article 
(Ref. 1: Op.cit.). Whe. low cathode current density is applied, a ee 
“nickel is nut deposited from nickel electroplating solution but. the i 
copper contained in the nickei solution as impurity is plated out. e 
Low current density purification can be carried out in two ways, ~~ 
either as a batch treatment, or as.a continuous treatment. In the- 
continuous treatment the flow of nickel electroplating solution is 
so arranged that it circulates continuously between the electro- 
plating tank in which nickel plating processes are carried out nor- 
mei:ly, and between purification: tank which copper impurity is re- 
moyed by low current density electrolysis. The batch treatment is 
- carried out in the main electroplating tank when the solution is 
not in use, i.e. when the nickel plating is not carried out. The 
solution maintained for all experiments at the temperature of 20°C 
contained 127 + 3 g/liter of nickel and 9.6 + 0.6 g/liter of copper 
as impurity. In the preytous article (Ref. 2: Op.cit.) 
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. final 


was derived for the degree of purification expressed as the ratio 


the initial concentration of impurit 
the final concentration of impurity 

i.e, the impurit concentration in the solution flowing into the 

i.e. the impurity concentration in the solution flowing out of 


Ce... Be 
» initial i.e. by the ratio 


- purification tank 
eee cee Catton tank wher> K 


the purification tank’ ~ the coeffizsient of rate of con— 


-vection diffusion of impurity ions; S -- the cathode surface in naw : 
purification tank; Q - the rate of flow of electrolyte through the 
purification tank. The assumption was made thet the nickel concen- 
tration during electrolysis was constant and that. the impurity con- 


i 


- centration in the whole volume of solution is uniform. In case non 
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when applying several tanks in series of the Same dimensions and 
with cathode surface in each tank S the degree of purification is 
expressed by the following: equation 


Sinitial | Oe aoe | cn (a). 
“final . 2 


In case "35" when applying several tehies in series by dividing the 
purification tank into equal compartments with cathode surface 5, 


_ 


= 8 the degree of purification is expressed by the following equa-— 
tions 


finttial 
°Final 


(3) 


nitial ni 1 . : , 
The | ratio PE pean concentration is practically independent 


on the number of tanks used in purification, and on the number of 
Card 4/10. 
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abaparinente made in one tank. The rate of impurity removal | a yt 
in the batch treatment. is expressed by the equation ; 


(4) 
(5) 


uri ity concentration at time "t"; V ~ volume of 
t 


anke By comparing Eq. (4) and Eq. (5) 

: K § | ms 

~ inal. Sis ca 
a | AT a : (6) 


After integration 


» Card 5/10. 
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Figs 3 represents the dependence of copper concentration in milli-— 
' grams/liter on the time of purification in_hours by batch treat- 
/ment in one tank of yolume equal to 585 cm?. By piotting 


calculated from experimental results represented in Fig. 3, sgainst 
time of purification, a Straight line is obtained which is ix agree—_ 
ment with theoretical Eq. (9). In order to compare theefficiency — 
of continuous treatment sufficient to give the same degree of puri- 
fication as in the batch treatment was calculated, For the chosen 
operating conditions in the continuous treatment, 2 purification 
tanks in series with the same cathode surface as in the batch 
treatments give the same degree of purification expressed by ratio 


Cha ag 
initial. 


as in the batch treatment. In the case of division of the 


“Pinal 
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the same degree of purifi- 


(9) 


(3) and Eq, 
K.-S 

g, 

=) 


x 


& Deo ep (Spe fork 


ries the number of compartment tym 
20. The batch treatment is more 
atment is recommended for highly 
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productive installations where iittle shut-down time is available 
for sarrying out the batch oe ent, Coefficient cf convection dif- 
fusion K, increases thus leading to better purification | when air. 


Ss 


agitation is improved by increasing the number of holes in the air : 
pipe situated at the bottom of the tank maintaining the same quan-. 
tity of air passing through the solution in-unit time. Air agita- 4 
tion has a : eifect on the decrease in concentration polari- : / 
zation than t of cathode agitation. Iv is known that “. = 
62+ a7) 
u oo. 
where u - rate oi movement of fluid; k = coefficient dependent: on 
the conditions of experiment, For movement of fluid in the laminar — 
layer.at the cathode. k =.0.5. Assuming that the rate of movement of 
fiuid at the cathode is proportional to the amount of air used for 


agitation 


ian Ob 
eo ae (18).- 
u SE 
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. pags ees So ee 
By pigs ting tog K, poeta log aa straight. line is obtained with. 


the slope k - 0.5 ee proves. that air agitation does not move . 
the laminar layer at the cathode. There are 1 neure: 5 figures, 
and 3 Soviet-— bloc references, 


_ ASSOCIATION: Kafedra elektrokhimii Leningradskogo technologiches_ 
Kogo instituta im. Lensoveta (Leningrad Technological 
Institute in. Lensovet, Department of Blectrochenis- | 
try) = 
SUBMITTED: June 21, 1960 7 ae pe 


‘ 
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t, Loni npredckiy tekhnologicheskiy institut, kafedra p eechnotoett 
elektrokhimicheskikh proizvodstv. 
_ _(Hickel--Electrometallurgy) 
(Ion sources) 
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AUTHORS: _ Re tinyan, As i Parfenova, Y.S.,. Pus hkova, R.A., Semikozov, © 
“GST ; 


Electrochemical method of purtfyrire an electrolyte from 
tmpurities unier conditions ..veatad by ultrasonic vibrations 


PERIODICALa Zhurnal Prikiadrncy Khinit, v 34, no 2, 1961, 339-344 


TEXTs The sffes 5 of ultrasonic waves on the electrochemical purifi- 
cation cf electrolytes was investigated and a scheme for the removal cf 
iron, copper and ccbait impurities in a nickel elestrolyte was presented... 
It is knswn that ulsrasonic fields desrease the soncentration polarization... 
“The present authors deamenstratec in previous papers that ‘he intensity. of 
an electrechenics? purif! ton i2 sontrolled by the diffugion current of 
the impurity. Thua a favsvabie affect of uliragonic waves on. electrc- 
‘chemical purification was to be expasted. Informational experiments 
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Carried o:t with nickel shicride i gulfate solutions containing copper 
impuri cies “vad this assumsti: demonstrating that current density of 
scpper tain: ee Lrease / Sates if an ultrasonic field is applied in. 
elacirilys: ishex2 cérimenta were carried cut to purify nickel 
chloride slesire cn coppe curisies. The multiplicity factor cee 

: = 14 K,,8/a (1), (0; 


: a 
**initial crecevolyeas c, 5 


in the slestrolyte in the tank and the Sutflow- 

nstant cf the cenvective diffusion rate of the 

€ oa shede. surfase in the purification tank, Q = 

7 Plexigiass tanks (313 x 79 x 76 mm), 

ibis ei Aat staan: of the type NM-1.5 (PM-1.5) with 4.5 kw. 

nd 7 xe/a frequency ware used in the experiments, as well as 
Oe the H ~1 (N~1) type under following conditions: 

initial concer ickel chloride 122t2 g/1, 1,000%70 mg Cu per 

liter, t« i 6 40° C ead: pH 1~2. In the first series of experiments 

the effect. of flow rate on the purification multiplicity factor was 


centratian of 
ing elestrel; 
impurity, 
“flowing ra 
Magnetcatri 
cache an 
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Studied and-it was observed (Fig 3) shat the latter decreases with in- 
creasing flow rate. Further experiments showed that the purification 
cog asrnenar| factor is neither affected by the cathodic current density © 
one initial copper concentration. Constants cf convective diffusion 
calculated (Tab: ) eané an almost constant K_..value cf about. 
oR aseee was observed, i.a., 24 times greater than the value for 
bee aera experiments without ultrasonic vibrations. The present 
authors remark that the degree of intensification obtained is nct the 
“maximum, thus further improvements could be realized with optimum condi- | 
tions. The following scheme suitable for sulfate-chlcride as well. as pure 
“chloride electrolytes with medium or high nickel content is suggested: 
ine analyte containing Fe, Cu, and Co impurities is purified from Fe in 
the usual manner (cridation ty air and precipitation of Fe with: nickel 
carbonate and further repulpation of the iron). After filcration the 
solution is. transferred inte the tank for the first electrochemical puri- 
fication with ultrasonic vibration. Anodes are soluble. and can be manu- 
“factured from cuts or 2efec tive cathode nickel. Electrolysis is carried 
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out at current densities for copper and not nickel deposition, and asta. 
voltage of maximim 1.5 v. All precious metals will bs depesitei together 
with. copper and are proceased in the copper-—electrolysis plant. Then the 
electrolyte is transferred from the first tank. to the second which scrks © 
also with ultrasonic waves. Here graphite anodes were used and a copper- 
nickel alloy is deposited on the cathode. This alloy containing abcut 
0.5% Ni is (reneferres to further treatments. Chlorine is forme? sn the 
‘anode and oxidizes Co“t. Adding nickel 2zarbonate, cobal* hydroxica is 
precipitated. This procedure of cobalt extraction ig used in the Ucmbinat. 
"Yuzhuralnikel'" (Combine "Yuzhuralnikel") (Ref 132 A.L. Rotinvar., Tavet. 
-met., 7, 23 (1958) with the difference that in the present work in the 
second tank copper is separated. Concluding the present authors thank 
N.L. Amatuni for the help in the present work. . There ere 6 figures, 1 
table and 14 Soviet-bloc references. 
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‘Rules of a sim taneous electrochemical discharge of a basic matal. 
and admixtures, the depolarization effect taken into account. Zhur. 
prikl.khim, 34 no.731519-1528 Jl ‘él. (MIRA 1437) 
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(Nonferrous metetecrtee ome ta er 
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AUTHORS? Rotinyan, A. L. and Holotkova, Yes Ne 


PITLEs _ . Cathodic polarization ata joint discharge of ions of iron, 
cobalt, and hydrogen 


‘PERIODICAL: Zhurnal fizicheskoy khimii, ve 35, nO. 1) 1961, 158-163 


TEXT: A study has been made of the cathodic. polarization during the 
formation of an Fe - Co alloy under conditions where hydrogen is elready 
liberated. Curves of partial polarization were drawn for the purpose. 
‘The curve of total polarization was drawn, and the current fraction of the 
two components was determined for each potential by a chemical analysis. 
The curve of partial polarization was drawn therefrom for each component. 
The electrolyte was a solution of 0.63 mole/1 Cos,» 0.62 mole/1l FeSO); 


10 g/l NaCl, 30 g/1 boric acid. . The experiments were conducted for 

pH 3.5, 1.8, and 1.5. The volume of hydrogen liberated was measured. 

In addition. to determining the current fraction consumed for the separation 
of the metals and of Hos the authors also calculated, from the difference, 
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the current consumption for the pe ty Fe“* reduction. It was found’ that 
in the whole potential range investigated, the alloy deposited under de- 
polarization of iron and superpolarization of cobalt. Electrolysis fol- 
lows the Tafel equation p= a + (2.3RT/azF)log i (1) (¥= cathode or 
potential, a = cathode potential for i = 1, (= constant). The values for 
a and @ are given in Table 1 for 1 a/ame, various pH and temperatures. : 
Experimental results fit the assumptionsof the theory of slow ion dis- 
charge. The polarization curve of H,, as a function p= f(log ig) was 


found to be a straight line with- the inclination angle 2.3RT/X2F. The ex- 


change current on the cobalt-iron ettoy ues calculated, and the following 


results were obtained for log I, (a/cm): -5.55 at 25°C; -5.23 at 40°C; 
-4.92 at 55°C. The activation energy of the discharge of Et ions amounted 
to. 9.1 kcal/mole. At pH = 3.5 the whole current is consumed for the dis- 
charge of Co and Fe ions. An increase of. acidity entails not_ only the 
liberation of Hy; but also a further process, which was identified as 


Fe’t 5 Pet, The appearance of Fret in the solution is caused by an in- 
crease of the oxidation potential of 0, in strongly acid solution. A. N. 
Frumkin and L. I. Antropov are mentioned. There are 6 figures, 3. tables, 
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